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(54) ELECTRO-OPTICAL DEVICE AND ITS DISPLAY METHOD 

(57)Abstract: 

PURPOSE: To control an electro-optical device with a digital signal, to 
reduce the influence of variance due to differences in characteristics 
among elements, and to obtain many gradations by converting an input 
analog signal into a numeral in N-aray notation and varying the height of 
pulses in addition to the pulse width. 

CONSTITUTION: The input analog signal is converted by an A/D converter 
into the N-aray numeral or a signal corresponding to it. A signal processor 
generates plural voltage pulses which have corresponding wave height and 
width according to the numeral or signal. Those pulses are supplied to 
respective picture elements which constitute an active matrix through a 
shift register to approximate the mean effective voltage of the respective 
picture elements to an optional numeral, thereby displaying halfHone 
brightness. Consequently, an image which has very many gradations can be 
obtained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The analog signal of an input is changed into the numeric value of N-ary, or the signal corresponding to it in 
the electro-optics equipment which has active-matrix structure. By generating two or more voltage pulses which have 
the wave height and width of face, and supplying these pulses to each pixel which constitutes an active matrix [ based 
on this numeric value or signal ] The image display method of the electro-optics equipment which makes average 
actual-value voltage of each pixel the numeric value near arbitrary numeric values, and is characterized by therefore 
displaying a middle-luminosity. 

[Claim 2] Electro-optics equipment characterized by having the equipment which changes the analog signal of an input 
into a digital signal, the equipment which changes this digital signal into the numeric value of N-ary, or the digital 
signal corresponding to it, and equipment made to generate the voltage of N stage based on the aforementioned signal in 
the electro-optics equipment which has active-matrix structure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is arranged in the shape of a matrix, and relates to the method of presentation for 
obtaining an advanced gradation display on the occasion of image display, such as the electro-optics display constituted 
by two or more pixels which have a switching element for a drive, for example, a liquid crystal display, a plasma 
display, and a vacuum micro electro NIKUSUDI spray. 
[0002] 

[Description of the Prior Art] The display unit has also been transposed to the display (flat-panel display) of the thin 
shape of a plasma display, a liquid crystal display, etc. from the conventional cathode-ray tube (CRT) with the 
miniaturization of various OA equipment in recent years. Moreover, recently, in recently, the minute thermionic tube 
which consists of field emission cathode and a grid is made to arrange in the shape of a matrix array, the electron 
emitted from this matrix array is put to a fluorescent substance, and the vacuum micro electro NIKUSUDI spray of 
displaying a picture also came to be studied. Each of these display units displays an image by controlling the voltage 
concerning the intersection of a matrix. 

[0003] That is, liquid crystal material changes the amount of transmitted lights and amount of scattered lights by electric 
field, and electric discharge produces it in inter-electrode by electric field in a plasma display, and an electron is emitted 
by field emission from a cathode by the vacuum micro electro NIKUSUDI spray. 

[0004] The intersection is made to generate voltage by the simplest thing's giving two substrates to facing each other 
and each substrate among such matrices, wiring the shape of a stripe length and horizontally, and impressing voltage to 
arbitrary vertical lines and horizontal lines. This is called simple matrix structure. Although this structure is simple, a 
reason and production are easy for it, and it can do a display cheaply. However, the signal flowed even into the portion 
which was not being planned on the occasion of a drive, and the phenomenon of the cross talk that a picture fades often 
occurred. In order to have avoided the cross talk, the optical property needed to adopt the material which changes with 
the electric fields more than a certain threshold steeply. For example, such a threshold existed clearly and plasma 
electric discharge was a display desirable to a passive matrix. 

[0005] However, when such an optical material was used, the voltage in each pixel (namely, intersection of matrix 
wiring) needed to be driven so that it might become very near the threshold voltage. Therefore, although the optical 
ON/OFF display was possible when adopting a passive matrix, it was difficult to be unable to use the material from 
which a luminosity changes to an optical material with a middle-field to voltage, but to acquire middle-lightness and a 
color tone. 

[0006] This was because the function of switching was given to optical materials (liquid crystal, discharge gas, etc.). 
Then, building a switching element into a matrix was performed apart from the optical material. Such an element is 
called active-matrix display and has one or more switching elements in each pixel. As a switching element, a PIN diode, 
MIM diode, or a thin film transistor is used. 

[0007] However, an advanced gradation display which was realized by CRT though the active matrix was adopted is 
difficult. The conventional gradation means of displaying is shown in drawing 1 (A). The horizontal axis expresses time 
for the size of the voltage on which a vertical axis is impressed to a certain specific pixel. This shows the change of 
potential concerning one pixel of a liquid crystal display. Voltage will be applied for liquid crystal causing electrolysis 
and deteriorating in the shape of [ of periodic 2tau ] an alternating current pulse, if it impresses a direct current to liquid 
crystal over a long time. 

[0008] this drawing - in the luminosity of "8", voltage is impressed so that in the first two periods the following one 
period may show the luminosity of "4" and the last one period may show the luminosity of "6" In fact, although an 
optical property changes quickly [ threshold / a certain ] as for liquid crystal material, an optical property shall change to 
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a line type to voltage simply here. This approximation turns into near remarkable approximation by the material called 
distributed liquid crystal also with liquid crystal material, for example. If it follows, for example, 16 gradation displays 
are not obtained, it is necessary to control voltage in 16 stages and to apply this to a pixel. 

[0009] If the voltage beyond 5 V is impressed, even if the usual liquid crystal material will be in a saturation state and 
will apply the voltage beyond it, an optical property hardly changes. If it is going to attain 16 gradation, you have to 
impress voltage with a precision of 300mV which divided 5V into 16 equally. If high gradation is not attained more, 
naturally you have to impress more delicate voltage. Actually, it is not easy to generate voltage in the precision of 
300mV or less, and by the time such delicate voltage actually reaches a pixel, it will decline according to various causes. 
For example, they are wiring resistance, resistance of TFT, the fall of the pixel potential by the parasitic capacitance of 
TFT, etc. And as for the parameter of such voltage variation, it is as hard as possible to cover the whole big panel and to 
keep change of pixel voltage actual at about **0.2V by the active element of each pixel, since it is variously different. 
[0010] On the other hand, there is a method of obtaining a gradation display by controlling the time width of face of the 
voltage pulse impressed to a pixel. For example, they are Japanese Patent Application No. 3-169305 which is this 
invention persons* invention, Japanese Patent Application No. 3-169306, Japanese Patent Application No. 3-169307, 
Japanese Patent Application No. 3-169307, and Japanese-Patent- Application-No. 3-209869 grade. This example is 
shown in drawing 1 (B). "4" and the last one period tend to display [ the first two periods / "8" and the following one 
period ] "6" like draw ing 1 (A). 

[001 1] It is known that liquid crystal material shows the color tone and lightness according to not momentary voltage 
but average actual-value voltage visually. That is, if actual-value voltage of the first two periods is set to 1, although the 
peak voltage of the following one period is the same as the first two periods, average actual-value voltage is 0.5 and the 
last one period is 0.75. 

[0012] Moreover, although the speed of response of plasma electric discharge is lmicrosec thing high speed, a naked 
eye cannot follow in footsteps of speed [ such ], but visually, an average luminosity is sensed and a visual luminosity is 
determined by average actual-value voltage after all. 

[001 3] In order to perform a high gradation display, I hear that such gradation means of displaying especially needs to 
enlarge switching speed remarkable, and there is. Draw ing 2 expresses the special thing of drawing 1 (B), and can attain 
64 gradation in the example of drawing 2 . The left number shows the grade of the luminosity of a pixel. Here, an 
optical property changes in order like "1" to "54." In drawing 2 , (A) and (B) do not have a being essential difference, 
and are only what replaced the turn of two or more pulses. Since it is stated to Japanese Patent Application No. 3- 
209869 which is this invention peopled etc. invention, the detail is omitted for details here. 

[0014] For example, "17" In the displayed portion, the pulse of the length of 1 and the pulse of the length of 16 appear 
by a unit of 1 time in tau, and a pulse shows the luminosity of "17" on the average. Moreover, in the portion displayed 
as "37", the pulse of the length of 1 , the pulse of the length of 4, and the pulse of the length of 32 appear by a unit of 1 
time in tau, and a pulse shows the luminosity of "37" on the average. Thus, 64 gradation can be displayed from 
"0" (there is no pulse) to "63." 

[001 5] The width of face of the minimum pulse needs to be 1/64 of the period tau of the repeat of voltage so that clearly 
from drawing 2 . And actually, by TFT etc., when switching, a pulse only with the short line count of a matrix is 
impressed to TFT. For example, if it is the matrix of 480 lines, the pulse of 1/the 480 will be impressed to TFT. Since 
tau is usually 30msec(s), the width of face of the minimum pulse is SOOmicrosec. Therefore, lmicrosec is required as 
driving signals, such as TFT. Although it may be thought that this number is fully large, for TFT, it is a very early 
signal, and when making it high gradation more, a high-speed pulse will go back and forth further, and an 
electromagnetic wave will be emitted from a display side. 
[0016] 

[Problem(s) to be Solved by the Invention] this invention was made in view of the above problems in the conventional 
gradation method, and is the new gradation means of displaying which took in the advantage of gradation means of 
displaying by pure and simple voltage like drawing 1 (A), and gradation means of displaying by pure and simple pulse 
width like [ again ] drawing 1 (A). And a very high-speed pulse is not required of very delicate armature- voltage control 
which was pointed out previously being required, either. 
[0017] 

[How to solve a problem] The example of this invention is shown in drawing 1 (C) in order to clarify the difference 
between this invention and the conventional method. "4" and the last one period tend to display [ the first two periods / 
"8" and the following one period ] "6" like drawin g 1 (A) and (B) too. 

[001 8] Although this invention as well as the method of drawing 2 performs a gradation display using the average 
actual-value voltage of a pulse voltage, in addition to pulse width, by changing the height of a pulse, the part and 
flexibility are raised and it solves the above-mentioned problem. In this invention, once it changes [ directly or ] the 



Page 3 of 6 



inputted analog signal into a digital signal, it is changed into the numeric value of N-ary, or the digital signal 
corresponding to it. For example, the image was changed into the signal of 2 figures of four bases in the example of 
drawing 1 (C). In the decimal number system, if the numbers from 0 to 15 are expressed with four bases, it will become 
as it is shown in Table 1 . 



Table 1] 



10ig& 


0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 


4ii£ 


0 1 2 3 10 11 12 13 20 21 22 23 30 31 32 33 



[0019] In the example of drawing 1 (C), it is 12 of a decimal digit about "8", therefore is 6 of a decimal digit about "4", 
and "6" is expressed 9 of a decimal digit. If it expresses by four bases, 12, 6, and 9 of a decimal digit will be 30, 12, and 
2 1 , more nearly respectively than Table 1 . Now, what is necessary is just to change the width of face of the pulse 
corresponding to each digit, in order to express the numeric value which is not such a binary digit. That is, in four bases, 
if the pulse width of the 1 st figure is 1 , 4 and the pulse width of pulse width of the 2nd figure of the 3rd figure will 
increase every 4 times like 16. This corresponds with pulse width increasing double precision every in the case (digital 
one, i.e., a binary system) of drawing 2 which is the conventional example. 

[0020] In the example of drawing 1 (C), since it is the 2-figure display of four bases, length uses the pulse of 1, and the 
pulse of 4. The first two periods, height adds only the pulse of 3 by the pulse of width of face 4, the following one 
period, height adds [ height ] the pulse of 2 by the pulse of 1, and the pulse of width of face 1 by the pulse of width of 
face 4, and height adds [ height ] the pulse of 1 by the pulse of 2, and the pulse of width of face 1 the last one period. 
Consequently, after that, if actual value of the pulse voltage applied to the first two periods is set to 1, although it is a 
complicated pulse, the average actual-value voltage of the pulse of 3 period eye will be 0.5, and average actual-value 
voltage will be set to 0.75 by the last one period. Thus, the burden (namely, formation of a high-speed pulse) concerning 
pulse width can be eased in the height of a pulse by controlling not only the width of face of a pulse but the height of a 
pulse. It is the feature of this invention to have faced to change this height especially and to have adopted the numeric 
representation of four bases or others. 

[0021 ] When it was going to attain 64 gradation, by the method of drawing 2 , pulse width attained this with the 
combination of a total of six pulses, 1, 2, 4, 8, 16, and 32. However, in this invention, the height of a pulse can be made 
into four stages of 0, 1, 2, and 3, the operation of 3 figures of four bases can be performed as a pulse only using the 
pulse whose width of face is three, 1, 4, and 16, and 64 gradation can be attained. It is also so large [ a minimum pulse 
width ] that there are few kinds of pulse with a natural thing. 

[0022] The example is shown in drawing 3 . . Draw ing 3 (A) and (B) are substantially the same, except that the turn of a 
pulse is changed. In the example of drawing 3 , height is 1 and length can express "1 11 by the pulse (the minimum pulse) 
of 1, for example. Height is 1 and length can express "4" by the pulse of 4. Height is 1 and length can express "16" by 
the pulse of 16. Height is 2 and length can express "32" by the pulse of 16. And as shown in drawing 3 , all the numbers 
from "0" and "1" to "60" can be expressed in such combination. The minimum pulse becomes long compared with the 
conventional method, and to the thing of drawing 2 having been tau/( 1+2+4+8+ 16+32) =tau/63, in the example of 
drawing 3 , a minimum pulse width [ compare ] is tau/(l+4+16) =tau/21, and becomes one 3 times the length of this so 
that clearly from drawing. That is, the increase in power consumption and the burden of equipment accompanying high- 
speed operation are remarkably mitigable. 

[0023] It is possible to perform ternary-expression in addition to the 4 base-method, and quinary-expression or high 
base-expression in this invention. The example of the gradation display by the display of 3 figures of quinaries was 
shown in this drawing (B) of the gradation display by the display of 4 figures of ternary at drawing 4 (A), respectively. 
In the method of presentation of 4 figures of ternary, 34= 81 gradation is possible for the method of presentation of 53 = 
125 gradation in the method of presentation of 3 figures of quinaries again, and each shortest pulse width is tau/40 and 
tau/3 1 , respectively. 

[0024] In drawing 4 (A), the pulse of pulse width 1 corresponds to the 1st figure of ternary expression, and the pulse of 
pulse width 3 corresponds to the 2nd figure of ternary expression. Moreover, in drawin g 4 (B), the pulse of pulse width 
1 corresponds to the 1st figure of quinary expression, and the pulse of pulse width 25 corresponds to the 2nd figure of 
quinary expression. 

[0025] Generally, even when the same number of digits expresses in expression of a low base (the pulse of the same 
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number is used), a gradation stage is small and a gradation expression advanced at a few number of digits (pulse 
number) is conversely possible for it in expression of the rising method. However, when adopting the rising method, a 
setup of the voltage level of a pulse cannot become fine and cannot adopt the rising method without any restriction from 
the problem on a circuit. Ternary to six bases are suitable. Moreover, if the rising method is generally adopted, when 
obtaining a gradation display of the same grade, a minimum pulse width becomes large. 

[0026] As mentioned above, generally, by [ with a difficult expression ] expressing an analog signal by N-ary, the pulse 
from which pulse width differs based on this, and the wave height differs was able to be made, and a gradation 
indication of a multi-stage story was able to be extremely given by combining this. In this invention, if the method of 
presentation of 4 figures of four bases is adopted, although a pulse voltage must, for example, set up four steps of 
values, it is 5 V, each 0V, 1.67V, 3.33 V, and 5 V, then a good thing about the threshold voltage of liquid crystal, and is 
only it, and 256 gradation is possible. On the other hand, like drawing 1 (A) of the conventional technology, by the 
method which minces voltage finely, if 256 gradation was not attained, it was not able to perform by setting up a no less 
than 20mV fine voltage level, and mincing input voltage. The above is the portion which should serve as the basis of 
this invention, and the signal inputted into each display is more complicated in fact. An example is shown below and a 
concrete example is explained to it. 
[0027] 

[Example] The outline of the equipment for carrying out this invention is shown in drawing 5 . the equipment shown 
here explains this invention — the minimum - various supplies may be needed, in order to describe only the required 
thing and to make it actually operate The gradation display of 256 gradation shall be performed with this equipment. 
[0028] First, video signal (Video Signal) It is inputted from the input edge of this equipment. Here, as a signal of the 
pixel of the n-th line m-th train of a picture, when maximum of the luminosity was set to 256, the signal expressed with 
"212" should be inputted. Of course, the signal of other pixels is also continuously inputted into this equipment. 
[0029] This signal is changed into the digital signal of a binary system by the AID converter (A/D Convertor) after an 
input. Although the digital signal outputted here is not required, it will need to make a video signal store temporarily 
behind especially, when processing a signal, since it is behind changed into the numeric representation of four bases. 
For example, by the signal-processing method like this invention, although the signal of each pixel is sent every 
moment, since to output is needed after not emitting a signal in detail but packing the signal for one screen, it is 
necessary to memorize a video signal temporarily. In such a case, storage is easy if it is a digital signal. It is impossible 
to memorize an analog signal. It will be set to "1 1010100" if "212" is changed into a binary system. However, in this 
invention, it cannot use only this digital signal directly. Then, it is the signal processor (Signal Processor) of the next 
step about this digital signal. It considers as the signal suitable for carrying out this invention. 

[0030] With this equipment, it is TO, 4T0, 16T0, and 64T0 as pulse width. A total of four kinds of pulses are used, and 
the wave height is made into four stages (0, 1, 2, 3). 

[0031] 4 With this equipment, a digital signal "1 1010100" is changed into a base and changed with "3110." Since there 
is difficulty from restrictions of speed, store the output signal corresponding to an input digital signal in the storage in a 
signal processor, and make it better [ to output to it beforehand as contrasted with an input signal, although this 
conversion work may be calculated one by one for every signal ]. 

[0032] Now, in fact, since this signal processing is performed by the digital circuit, the number of above-mentioned 
"3 110" is expressed with another expression. That is, it considers as the signal (binary digit) which digitized the numeric 
value of four bases. For example, the design of a circuit is easy, if 1 1 and 2 are carried out for 3, 01 and 0 are carried out 
for 10 and 1 like 00 and "311" is expressed like "1 1 01 01 00." That is, inside this digital disposal circuit, although it 
changes into four bases, it is a digital signal. In storing the data of a pixel temporarily, the first digital signal, the digital 
signal of this 4 base numeric value, or neither is available. That is, although the storage capacity of 8 bits per pixel is 
required for the first digital signal, the capacity of 8 bits is required also for the digital signal of this 4 base numeric 
value. However, when displaying 125 gradation by the expression method of 3 figures of quinaries for example, 
although the capacity of 7 bits is required for storage, and this was changed into the numeric value of a quinary, the 
capacity of 9 bits is [ be / since / the signal which digitized the video signal is a 7 bits (7 figures) signal, ] required for a 
digital signal. That is, 3 figures is eye a required hatchet at digitization of each digit of the number of quinaries. 
Therefore, capacity becomes empty, and there is no direction at the time of memorizing with the first digital signal in 
this case, and it ends. When the number of digits of the first digital signal and the digital signal obtained as a result of 
next N-ary processing is generally compared, it is the same or there is much latter one. 

[0033] Next, a signal is outputted from this signal processor. The signal outputted here does not follow "3110" (or if it 
writes with a digital signal "1 1010100"). namely, - since the data of other pixels also need to be outputted 
simultaneously - " .. 3..1..1..0 " (or a digital signal ".. 11 ..01 .. 01. 00 ..") - as it is outputted to a way piece way 
piece in the intervals of the signal of other pixels A clock pulse is also outputted simultaneously. 
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[0034] Thus, the signal outputted from the signal processor is a shift register around a screen (Shift Resistor). It is sent. 
Here, each signal generates the voltage sent to a corresponding signal line (stitched wire). What is necessary is to 
connect a voltage generating circuit to a shift register or the stage in front of it in that case, and just to change the digital 
signal inputted into the voltage pulse of a multi-stage story. Thus, the generated pulse (or charge) is held until it is 
accumulated and is outputted to the capacitor which it was distributed to Y lines each and connected to Y lines each by 
the shift register. And if a driver is turned on [ it ], a signal level will be emitted to Y lines each. 
[0035] On the other hand, a clock pulse is sent to the shift register of a gate line (X-ray), and a signal is passed in order 
by each gate line. 

[0036] Although the mechanism in which 3, 1, and the said voltage value were generated based on the digital signal 
outputted with the signal processor in a voltage generating circuit, and it was held with a capacitor was adopted with this 
equipment It lets a shift register pass, without going the signal outputted from the signal processor via a voltage 
generating circuit on the way, and distributes to Y lines each, on the other hand, on Y lines each The voltage generating 
circuit is connected and Y lines each may supply the voltage corresponding to the signal to a pixel uniquely based on the 
digital signal which reached Y lines each. In using a capacitor, the pulse voltage which discharges from a capacitor 
changes a lot not with a square wave but with time, and also in the voltage held at a pixel, the timing of switching only 
shifted slightly, and it changes remarkably. Depending on each performance of TFT, with the present technology, the 
timing of switching is difficult for controlling and producing to accuracy to such an analog property of each transistor, 
as a result causes a fall of the yield. 

[0037] Although control with delicate voltage is no longer needed compared with the active matrix of the conventional 
pure and simple analog operation, the change of 10% of voltage of this invention is enough to worsen 1 figure of 
gradients. 

[0038] therefore, ** - in case the analog-technique of using a capacitor like carries out this invention, it is not so 
desirable When the point and the method with which a voltage pulse is soon supplied from an electromotive force 
circuit are used, in every pixel, it is almost fixed, and whenever it makes into the purpose of this invention voltage 
which the pulse given to a stitched wire is a beautiful square wave, therefore is held at a pixel, it comes, and is desirable 
for a quantity gradation display (for example, 64 gradation and 256 gradation). 

[0039] Now, pixels Zn and m of the n-th line m-th train at this time Gate line Xn added to voltage and there And signal 
line Ym (it is also called a drain wire) Voltage is shown in drawing 6 . Pixels Zn and m In drawing of voltage, a dotted 
line is an actual signal and a solid line is an ideal signal. For various reasons, the voltage impressed to a pixel does not 
serve as an ideal square wave. That is, the delay of a gate electrode, the voltage drop by the so-called diving voltage 
produced by the lap of a source field, descent of the voltage by the natural electric discharge from a pixel electrode, it, 
and ON/OFF operation of TFT is the main factors. The disorder of a signal wave form based on [ even if it does not 
adopt the analog voltage supplying method ] such an analog factor inside acouchi boomer TORIKU is not desirable for 
this invention, as shown previously. Therefore, in the design of an actual circuit, you have to take these factors into 
consideration enough. 

[0040] it is shown in drawing 6 - as - a pixel - the beginning - voltage - the state of 0 - TO only - continuing -- a 
degree - the stage of 3 where voltage is the highest - time 64T0 only - it holds - having - the following time 4T0 
**** „ voltage - 1 - becoming - time 16T0 of the last **** - the voltage of the stage of 1 is held Thus, time TO It hits 
and the voltage of 85 is obtained an average of 212/. 

[0041] Pixels Zn and m at this time Voltage serves as a meeting of a rectangular pulse as shown in the lower part of 
drawing 5 . In addition, the width of face of the pulse which are 17msec(s), then TO = 200microsec, for example, is 
impressed to a gate electrode in the period of one frame is 210ns if the total of an X-ray is 480. The minimum width of 
face also of the pulse signal impressed to a stitched wire is 420ns. This corresponds to the frequency of several MHz. 
[0042] On the other hand, when it was the conventional method ( drawing 2 ), the gate pulse for 75ns of about 1/3 was 
required. In order for this to have corresponded to the frequency of 13MHz and to have performed such high-speed 
operation, what CMOS-izes an active element was required. Moreover, the electromagnetic wave emitted by such RF 
drive from a display was a problem. There are few such problems at this invention. Of course, you may perform this 
invention using the CMOS-ized active element. 
[0043] 

[Effect of the Invention] A picture with a very high gradient can be acquired now by this invention. Although especially 
this invention is suitable for the liquid crystal display, it is applicable to other methods, for example, a plasma display, a 
vacuum micro electro display, etc. As for this invention, it is especially desirable that it is the material an optical 
material indicates not only ON/OFF but a middle-optical property to be to voltage. 

[0044] On the contrary, this invention can be carried out, if an optical property changes and a middle-state is especially 
shown not only with liquid crystal material but with voltage. 
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[Translation done.] 
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[Drawing 4] 



1 3 9 

I4H< 



(A) 



"17" 
"26" 

"3r 

"43" 
"54" 



XL 



xfZl 



n c 



"i" 

T 
"17" 
"26" 
"37" 
"43" 
"54" 



* 1 5 

W — 4- 



XL 



XL 



27 



25 



Page 4 of 6 



[D rawin g 5] 



Video Signal 



10 



A/D 

CONVERTOR 



'11010100% 



S i gna 1 
Processor 



Clock Pulse 



Shift Resistor 



"3. . 1. 



Shift Resistor 



Driver 



Page 5 of 6 



E 



To 



64To 



4T, 



* rs 



[Drawing 6] 




[Translation done.] 



Searching PAJ 



1/2 s<— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 05-1 00629 

(43)Dat of publication of application : 23.04.1993 



(51)lnt.CI. 




G09G 3/20 
G02F 1/133 
G09G 3/36 




(21)Application number 


: 03-290721 


(71)Applicant 


: SEMICONDUCTOR ENERGY LAB 








CO LTD 


(22)Date of filing : 


08.10.1991 


(72)Inventor : 


YAMAZAKI SHUNPEI 








HIROKI MASAAKI 








TAKEMURA YASUHIKO 



r— 



(54) ELECTRO-OPTICAL DEVICE AND ITS DISPLAY METHOD 

(57)Abstract: 

PURPOSE: To control an electro-optical device with a 
digital signal, to reduce the influence of variance due to 
differences in characteristics among elements, and to 
obtain many gradations by converting an input analog 
signal into a numeral in N-aray notation and varying the 
height of pulses in addition to the pulse width. 
CONSTITUTION: The input analog signal is converted by 
an A/D converter into the N-aray numeral or a signal 
corresponding to it. A signal processor generates plural 
voltage pulses which have corresponding wave height 
and width according to the numeral or signal. Those 
pulses are supplied to respective picture elements which 
constitute an active matrix through a shift register to 
approximate the mean effective voltage of the 
respective picture elements to an optional numeral, 
thereby displaying half-tone brightness. Consequently, 
an image which has very many gradations can be 
obtained. 



S3, a. 




LEGAL STATUS 

[Date of request for examination] 26.03.1 992 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Pat nt number] 2639763 

[Dat of registration] 02.05.1997 

[Number of appeal against examiner s decision 
of rejection] 



http://www1 9.ipdl jpo.gojp/PA1 /result/detail/main/wAAAjAaa7xDA405100629P1 .... 2003/1 2/02 



Searching PAJ 



2/2 V 



[Dat of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAjAaa7xDA4051 00629P1 .... 2003/1 2/02 



09)B*ii#]*/f (j p) (12) & ggj 45 fft & (a) mmnm£M** 

^TO- 100629 

(43)^11! B ¥#5^(1993)4)3230 



(5i)inta. ( mtmn ^wsa#^ f i &mm^mBr 

G0 9C 3/20 K 8621 -5G 

G 0 2 F 1/133 5 5 0 7820-2K 

G 0 9 G 3/36 7926-5G 



**Sf* *f ig^»S(2(^ 12 JO 



(21) H}JB#^ 

(22) {ti®0 



^ffi¥3-290721 

3 ¥(1991)10)! 8 0 



(71) tBPA 000153878 

»^jum^*feg&398#ife 

(72) ^93* OjUfSf #$¥ 
(72)&BJ# At>5T* 

mmw% urn 



(54) mwo&m mm&mm.tiJiV*o>mmJim 



(57) imm 

i> mmmmm »h$s^«b &mm-r 

U Cixl=»l6i-*«*i:l*K«PlB*#-i-S-'</i'^** 




Shift Rfttittor 



Y-i 


V. 

Xm 







1 

[st#js i ] TtT^zf^v y trxmrnzft-tzm^ 

[00 0 1] 
[0 0 0 2] 

j *yis-mwi>. (crd 

XX, m^^^-t^ ti^^M^-i ? u^U^ hn^ 

[0003] -fft;b^ iSiWfi, Miaot, ^ 

[000 4] ctoj; h y ^*<£>5 *>s gt>3Mfe 
t>*m N 2#coS®£rfttvg^ ^ft^xogtgl-^ 



(2) ^BH^ps — 1 0 0 6 2 9 

2 

$\<^&±<Dnm^£^xm>m^miti-zttn&mm-r 

[0 0 0 5] L^UftjftSfc, -t^J:5*3t^W»«:t6ffl 

£ # o x w 5 $ (o m < t -t £ » n & m v ^ 6 c £ & x% -r . 
[0006] cnwt, yt^un *m 

ITIi^ P I N^>T^-— K^MIM^ t- h\ fe^ 
[00 0 7] Lj&*Lttase>, T^f^^MJ^^ 
WS^W:HJBlT**)eo «e*opjtH*^^;Srig i (a) 

u--^ol<^cDl^^^c:^^6affi^^^:$:^:LTv^6o m 
30 mffi&&&mizt>tc^xm&\zmB-rz>b, m&&m& 

[0 0 0 8] CCOglTfi, , *tt^>2«»!tt "8" c/)P^ 

40 6 t -ttiti* mj£& 1 6 mm^mm l 

[00 0 9] m%<Dm&tt&te^ 5 V«JiO«EESrRJ*p 

ttfp«tB^*?), Zti&s±<DW£&frrtxi>\z 

5VSrl6*»Lfc3 0 0mV(Z)»K(D 
ttta^T**>5, 3 0 0mVJ^TO*SST*m/E 



(3) 



4#BB¥5- 1 0 0 6 2 9 



^i:bf:ot, W*WE<7>2MftS:±0. 2 vaffitcfft 

[00 10] ;Hxfc#U IflR^HlipStLeWBE/^^ 

«X.tf, ^XW^fc^W^fcaWW^PS- 1 10 
6 9 3 0 5. 3-169306. 4#H^f 3-16 

9 3 0 7, 3- 1 6 9 3 0 7, 3-209 

8 6 9? -Cfc^o £<D«fcJt|8l (B) fc^§*l£ 0 Ell 

(A) **J<D2jMiaS "8" , 8c^un»ds 
"4" . M^lAfl^ "6" Mt#*A/iUfct©T 

[ooii] mUMftWE-e 

£l£L*:<b. ft^lJ9»|fl, ^-^«/Ektfi*J£> 2^ 20 
ailBWkS*, T*9jt3»«[«£E«: 0 . 5T*fctK S 
^cDl^JfflfiO. 7 5-e*>s 0 
[0 0 12] &fc. ^7X^tk«(^j648:5fiJtttl M s e 

C^T*$>5 0 (U2fi N g)l (B) O 
«Fft*ta>SrSab^:t^"t?«)D, i2(D^]m 6 4 30 

LTi><5 0 :cxu tt i" "5 4" h^oXolz. 

IBlw**4*tt3P*{bLT*<« B2l21*3VvT\ (A) £ 

(B) tt*«Wl-tt*v^s*<, *»^/^V/^^lB#Sr 

^■C*>5»S¥3-2 0 9 8 6 9lC^-<^nXV^ 

[0 0 14] "17" ^^^^tfcgR^T^, 

sl'Xn, 1 CDg^CD/^* £ 1 6<OS$G0/^*;$^ t 
©^fcHEWoSHv ^Wf- "17" <£>W6££tt^ 40 
"To "3 7" £S*£jhJbffi#-Ctt, /^^fi, 

lcDg£(0/^v*£ 4cog£co/^*<!: 3 2coS^O/^ 
r^)^tci[H]fom, ¥#Hfiic "3 7" COW 



4 m 



I*) "63" £T\ 6 4HM4>X***S*S£. 

[0 0 15] H2^C>*>#&^Jfc<t5lw, S/J^vw*<7) 

tfSfcSo ^Ut, SSBBlc:, »ih7^^^ 

tf, 4 8 OfrCO^ h y ^^T'fcnf^ ^GD4 8 0#c7)l 
3 0 m s e c X&Z><DX\ ffc/h'Vl'J* COipgte, 5 0 0 /z 
ff-^ VXn 1 /z s e c *S»*Six*o 

[0 0 16] 

[»Was#*LJ:5i:1-5«Bl *»WWt, ttXoRIM 

T\ H'l (A) (7)J;5 4, «*Sfc5«E{wJ;5Rt«l*^ 
2f5*;<!r,.£fc, (Hi (A) <a«fc5fc, ««fc4^/^« 
I- J: 6 £ co^ij^ 4 ^ 9 Aftfcfr L I ^ffim 

[0 0 17] 

Wil:t*li!)^ (Hi (c) #^o#tj&7jVt% 

^rataiai (a) *3<tt/ (b) irN^ic, m®<D2mm 
& "8- . 9c^umn^ "4- . t^i»> -6" 

[0 0 18] *»Mt>rig2^*jfe.tlP]«Jc:^^WEE 

^-i-^m-r^o ^Ji^ mi (C) <&«-CfcJ\ ^^4 

[^1] 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 



0 1 2 3 10 11 12 13 20 21 22 23 30 31 32 33 



5 

[0 0 1 9] mi (C) (^MXIt " 8" £l Oii^cco 
1 2X% Lfc^oX, " 4" £l 0mWc<D6X% " 6" 
Sri 0it»^9-eSSibfct^-Cfc5o lOit&coi 
2, 6. 911 4iiS:X^SH-*Ltf, *l«tt). *ix* 
*U 30. 12. 2 1T&6o £T\ C!OJ:5*2iljR 

4. JB3*ff^yW^«Hl 6tV^5«t5l-, 4fi^<5oii 

i"4fc*>2J18fe) Xtt> ^^«3ftS2ffif^olfx. 

[0 0 2 0] (Hi (C) ^J-m, 4itj£0 2«r3wX 
£>£CDX\ 1 (Ds^jVTsb 4<Ds</UX&m^^Z>o § 

t>jGD2^Xte, m4<D'</\'XX\ M£&3<Ds</l>X<D 

cd/^;* £ (B 1 tfV^;* X\ m £ # 2 co^/v;* £riD;t. 
S^lJ^jfflXte. ^$^2 0O^VV^i:i|iil CDy^* 
X\ 1 (D/</UX&to*LZ> 0 ^<D^^ Atf](0 2m 

M\z1Wz-bh,tcs</i'XmJE<D^%)U& 1 b1~Z>b. ^(D 
&YXW&tii'<A>X X* Z> $K 3 mm i <Ds</l«X (D^&im 

/EJiO. 7 5t^6 0 C^J; 5 '*A'*Oi|B;fc:t*X>fc 

W<a#»xfcS 0 

[0 0 2 1] 6 4Pg^£ii/&LJ: 5 fc L/c»£\ 'H2<D 
*jfe"Cfl, ^/V^ffi^l, 2, 4. 8. 16, 3 2(Off 

L^6lw. *:3§HJXJ2. /^V^COiS^^O, 1, 2, 3 
tf>4g#g£U £ UXfc)\ 4, 16 co 3 

i\ 6 4|®^£ii/&i-6c^x#5 0 S^coci:*^ 

'^xMfcXZ v > b v * 5 c b X t> & ho 
[0 0 2 2] H3W2*0)««r^-*- o . 93 (A) t 
(B) t), /^WX(0«l#^^JE$ttTV^^, HfCft 

1 X\ ^£#51 c^/i^ (S/Jv^*) X«a*C# 

s 0 M 4" rijtsdsi-c. ssiMo/^-csa-es 
5o M i6" wssasi-c. fts*5i 6co^vv^-ess, 

X#£ G "3 2" teig£^2X\ ftSi5l6^;W 
m&X%Z 0 ^LT, H3|c:»t,fc,fc5U:, a 0\ 
"1" frh "6 0" £ T'(OiT <£>Sc3=£r Ctlh <Z)#£^-fr 

xm&x%z> 0 Hd^we>j&>/jj<t5i-, */h>"5/w^tt«e 

0260^60^^ 

t/ (1 + 2 + 4 + 8+16 + 32) = t/63 



(4) #1¥5-1 006 2 9 

6 

T*fco7t<D[w*fU H3©«Tlt t/ (1 + 4+1 
6) = t/21 

Xfc«9. ^i-3»OS§(c/£^> 0 -f-fcfc^ iSatidfPl- 

[0023] *»w-ew\ 4jta»*^«fe«^^, sm 

&&mt:&Ztg:oZ.b&*I1I&-QjbZ>o 19 4 (A) Mtt. 

3it&4«fco^tcj:s^^(D > f^gj (b) 

10 fc Q 3it«fe4#f^«^jfe-Ctt, 3 4 =8 lPgpfav £ 

■etl, r/40, t/3K^6 0 

[0 0 2 4] 13 4 (A) i^^o^T. 1(7V^W* 
« 3 ii&^m^m 1 #TK>tf/S /^/V^ijis 3 C^y^^ « 
3itft^m^^2«T{-^-r-5 0 *fc. SI 4 (B) ir^J 

v>x, ^^^« 1 (D^^wt 5mmmm><nm 1 «fi-^-js 
20 [0025] ffiiijfe^*m-ctt. i^i:<ff»^* 

t^-i *i \, 3 m&tfah 6 iiftdsjaa-c*) s 0 

[00 2 6]H±©J:5i:, -«^*»*s|tLv\ 
Sr-rS^<t^X#fCo *«Mtc:*5V>Xtt. CT^tf. 4ii 

fe4«fos^*ffiS:«ffl-rn«, ^w^m/E«4^pg i ^ 

5Vi:i-tttf. ^-H-^ixOV. 1. 6 7 V. 3. 3 3 
V, 5 V^-fnrf ctV^OOXfcoX. ^tl/cf+X, 2 56 
»fB^«TffiX**>So ^*^«^gll (A) CD J; 5 

tc. wE*:w^<iatf^s:Ttt, 2 5 emm^m^A, 

AAWE*SStf!^B^*>oX, HfT^fgXfcofco W 
[0 0 2 7] 

KjK*4fc^«*t^lEi*SttX*5!9, HIRJwibf^S-erS 
50 mmxn. 2 5 6Pggffloo|Sgp^«:*5-/j:5t^^-f 



7 

So 

[0 0 2 8] £i\ (Video Signal) te, #36 

m^iJ^iij^tDtt-^^ LX> *<0WSS<0**:tt*2 5 6 
t bfc<t#^. "2 12" -e*Six6«»*SAASixfc 

ff^-t>A^£ft-Ci>6 0 

[0 0 2 9] w<7)fS-g-ttA*«. A/D^V/<-* (A 
/D Convenor) {-J: oT, 2&fe0)7*i?P A^S ^-Id^ 
«l$tt5 0 £ClTaAS;lx6^*/Ht*f±. &lC4ii 

«fe^*««a^x**ixs^t?, »fc#*fcfc ©-craft 
HB#**u-#-6©wft<. iffimft<Dm^&&kV) 

WttttKtitr *©<fc5ft»^l-. ^ 

«-T5c:i:f±^prtB-e*>^o "2 12" «r2fi&K:X& 
"110 10 100" i:/^ 0 U7&>D&as£>, 

m&W (Signal Processor) CioT, #3B9§ 

[00 3 0] *»BXtt. LX\ T 0 . 4 T 

0 . 16T 0 . 6 4T 0 (7)fr4ffiS(D^/V^$:^b, 
^(7)&ii5*i4©Pg (0 N 1. 2, 3) ^t^ 0 

[0 0 3 1] *glX11, xi^/Ms^ "110101 

oo" 4itffi(r^jft$tu, "3iio" <h^«|$n 

3ffi«Brt^|B«i6|ttcAA^^^^*^mi-em* 
«-§-SrE«S^:-C*5#. A^ft^^*HtLxa^$-fr6 

[0 0 3 2] £X, UlSI-tt. C^fi^&SteT^*^ 

HiS'ctTfcnso'C ±m<o n 311 0" -t^s*^* 

/Htbfc«* (2i» 3*1 1, 2 

^10, ISrOl, 0*.00£^5J:5fcLX. " 31 

rr' 11 01 oi o o" b\^? x 5 

rcrtffi-Cfi. , 4iittfcfflfc3hfcttixiffc. ^v^/v 
8 try h^ia«**^B-e*>5 

r^4ii&S{|[^'7 :f ^^/l-ft-^t>8 If y hOfi^ 

#*-e*a. L*»Lft*6, 5Ji«fe3*<o«s 
fl-SrvH^/WfcLfcWWi? tr> h (7 iff) o«-S-c* 



(5) 4*8H¥5- 1 0 0 6 2 9 

8 

5<£>X% I5«^tt7 fc* s> hOgf^ST'fcS^, Cix 
S: 5 iift<7)$c4gl;i^& ufc t> ©<£> ^ /HS9i2 9 f 5/ 

3# T ^£^ft*i#>x&3 0 Lfc^ot, c 
*>*&t;ifi, ftW^^^^^fS^-CIBIgbfciS^o^^ 
ft <X*tf 0 — Jttttfc* ft^^v^/Mg-^ 

[0033] c©«»^3s«a»&«*&sawjs 

10 ttSo CCTtH;ft£*x6f§ tt 3iio" (&>5i> 
tt, x.v**/M§^-x»rt"fcr 11010100") <hig 
3RSix6<ox«ftv\ M^ilf^co^-^t,^ 
^m**tt6i^Sd5fc-5a>x, . 3. . 1. . 
l. . 0. . " (fcSv^tt^^/HS-S-Ctt" . . 1 
1. . 01. . 01. 00. . " ) b^o £51--, ffico 

[0 0 3 4] C(Oi5(-ft^3®^e^^fcB^f$tt/cm 
-^fi, ®®^i2C0i^^ h U-v 5 ^^ (Shift Resistor) 
20 iHf>n5 0 rCT\ #fS^r«. ttfo-TZm^-m (Y3») 

U AASixSTH^/WM^ &m.V£v>W£'^*\z. 

*ix. ^Yjft^sjttLfc^^^^^^tc^arsixT. ta 

ft 5 fc ««-«JBE«#Yj»^j»a $ *L 6 0 
[0 0 3 5] ^p>7^/^|j: N y>r (X 

[0 0 3 6] *3S«Xtt, 3 i:^l fcd*V^ofc«E«tt 
WWftaSSBTfflASixfc^^yHg**:^* i^m^ 
*EIIS-C»4feS*6ixT, -tixS:^-r^^^Xff«r-rs 
fcv^5«|«:jWUfc*. «#»SS6«^fefflA*ixfc 

flfeE**r»KUX*3l^'C, #Yj»^9J3SL/£i7 f ^^/ufs 

Y^^^b»S$ns^y^m/Efi^iST*«ft<, 

y3-isy<n*>( % >yfrt>-rfaiz-rtiTctdttx\ m 

[0 0 3 7] ^^ffi^^r^-ci^ih^T^^^y 

50 ^hy^^^*»cit^s^. «ffiots»ft»j 



9 

9M*&9tk £*tft< ftofcirte^x., \0%<om&(O^ 
[0 0 3 8] Lfc^oT. fr£ 

T, Iil^$^51E|j:, £*0®iSit-*^Ttf£l3: 

[0 0 3 9] ST, C(7)<b^(7)^nfT^m^J(Dlij^Z 
n,m ^«E^-t-»-*Dx.5>n-5y>f h&X n *3J:tf«» 
H ( Ki">f vlftttv^p) Y m om/£^lU6 M 

iblfcmSWftfi-g-Tfc*,, S*?**a*JcJ;o 
T, W*jcBWlD*ix5«SEtt, affittft«»«£fiift£ 

mV7>i>* ^OON/O F F IM1swi!*ijflS*fcKHT 

[0 0 4 0] El 6 IC^i" J: 5 pflRT«**0«:«JE35S 

BtJ&S, ^6 4T 0 fctt{£«f£*K ^W|4T 0 
T«mJEEdSl fcfttu fWFfll6T 0 TfcJ\ 1 (OS 

[0 0 4 1] Z.<Dt%<DmMZ n m (Dmfcft, H"5©T 
4b\ 17^^»^17msec^ttltf, T 0 = 



(6) M¥5-1 0 0 6 2 9 

10 

0 n s e ct'$)6o YB\Zft\M£tlZ>/</l'Xm^'hM£'h 
H^4 2 0nsec^H wfttt, jftMH z <DJS»» 

[0 0 4 2] -^r, (0 2) Tfcfttf, 

3^00 100 7 5 n s e c h'^* ri^jfc^ft 

fc 0 -tin, 13MHz^S||I»U C<Dj;5ft 

io cmos^-T^J: 5ftc fc3a«**$nfc. 

5ftS5«ttB«il-«toTx>r^^u-^?>»cWSiX'5« 
8»ttfflitfcofc 9 *«WTf4*©J: 5ftfffl«te4>ft 

$:fflV^T*5CftoTt>^fcftV\ 
[0 0 4 3] 

X-77 ^ ^ ^-^S^ ^ D X U ^ h P-X ^ X^U 

«-^mfftC«-UT, ON/OFFKltTtt4<; *R| 
ttft*^M*tt4:^-t-»»T*SCi:*s»*LV\ 

[0044] a^, Wz&ttmzmh-r, mz^xoxyt 

[Hffi^flWftRW] 

[(El 2 ] J: 5»«l*^«S:^-r o 

30 [0 3] *&w\z±z > mmm^m&^'r 0 

[HI4] *»M^i:6»BI**«S:^i- 0 

[851 *«Wt*JfllLfciif«*^3gB(^«S:^-r o 

[B6 ] #3§W£fW UfcW«S^36«^*3lt-5PHiP«- 



(7) 



%fffl¥5- 1 0 0 6 2 9 



imi] 



(A) 



v "ST 

-V A Y K N 



( B) 











1 * m 










u u 



(D) 




(8) 



<&ffl¥-5- 1 0 0 6 2 9 



(12121 



"1" 

T 
"17" 
"26* 
"37" 
"43" 
"54" 

"1" 

"17" 



<B> - 26 . 



*37" 
"43" 
"54" 



12 4 8 16 

ihM-^ 1 



32 



11 

1 




























1 


n 






























"f "ST" tt 16 J M C 8 a 

f 1 





















































(9) 



1 0 0 6 2 9 



[0 3] 



jJ^ 4 »|e 



(A) 



"1" 
T 
"17" 
"26" 
'37' 
"43' 
"54" 



"I" 

T 

ir 

26" 

"3r 

"4 3" 
"54" 



16 



16 



n 


i — 


\y 


i 






P 


i 

i — 


l> 


H 


1_ 






i — 




1 


r 1 — — i, 



(10) 



¥fffi¥-5- 1 0 0 6 2 9 



[B4] 



<B> 



T 

"ir 

"26" 

*3r 

"43" 
"54" 



1 3 9 

H~ H 



27 



I L 



T 
"7" 

"ir 

"26" 

*3r 

"43" 
"54" 



♦ I 5 

xi 



XL 



25 



&m¥5- 10 0 6 2 9 



Video Signal 
"2 1 2 W , 0 



CONVERTOR 



ft 



"1 1010100" 2 



Slgna 1 
Processor 



Clock Pulse 



Shift Resistor 



V 



"3. . 1. . 1. . 0" 



Shift Resistor 



Dr i ver 



Xn-l 



-I — [ X " 

T Za ° 



To 



6 4T 0 



4T, 



* n 



(12) W5-1 00 6 2 9 




il >4 



